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Abstract

Objective: To investigate the mutation types and distribution characteristics of thalassemia in peo-
ple of childbearing age in Guilin, Guangxi. Methods: From January 2022 to December 2023, 2734
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blood samples of people of childbearing age who were treated in the Outpatient Department of Re-
productive Medicine and the Outpatient Department of Obstetrics and Gynecology of our hospital
for thalassemia gene testing were collected, and their thalassemia gene carrying status was statis-
tically analyzed. Results: Among the 2734 samples, 433 (15.84%) were detected as thalassemia gene
carriers. Among them, the carrying rate of a-thalassemia gene was 11.59%, including 12 types of
gene mutations, of which --SEA (44.79%), -a3.7 (27.13%) and -a4.2 /aa (9.46%) were the most com-
mon. The main mutation genotype of non-deletiona-thalassemia was aCSa (6.94%), followed by
aWSa. The gene carrier rate of f-thalassemia was 3.66%, and 8 gene mutations were detected, in-
cluding CD41-42 (41.00%), followed by CD17 (24.00%). 16 cases (0.59%) of a-thalassemia com-
bined with B-thalassemia were detected. Conclusion: The types of thalassemia gene mutations in
childbearing age people in Guilin area are complex and diverse. --SEA and -a3.7 genotypes are the
main genotypes for a-thalassemia, and CD41-42 and CD17 mutations are the main genotypes for (-
thalassemia.
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M TR SOPRMEEVE TR AL, o — P DR B B 1 R e 2 B A% T 0 1) R B 11 R 5 S PR A P i A 27 1
ZWTREMGHE, £&—FEARRRIGEEM B A1) [2]. 7R FARYE i) i 2k 8 R 2R
A, ML o B, gAY, p BUFD 5 AL, HA DL o BUH AT AT B B Hh A 2T A IL[3] [4].
WE SR, REFEHHX, W R T SN, g ST ) s R X, KRR
I, [ PUHLX AT 200040 A5 (0 AN S R ST ML (R [5], T AKX 10% 25 45 i N 1 rh i 2 1
BLERI[6] [7]. 7EHE, b A g 3 i s AR B A TR B ISR, S BRI M m ALK AR A
ANTRIHE DX P R SR RAUANR] o Sy T RAR B X Hh 2T %lﬁQM%&%%lﬂ%@&wm KﬁnﬁQWZE
1 H~2023 4F 12 AEFRBEA AR #5011 12 S A =R H 1850 B W N\ 3% 35k RIS 45 SRgk AT [l i 14 2347 o

2. My sy i AR L A 4 F LI
2.1. AR MmAHS

H ST MAE A 5 1 5 [E Cooley T+ 1925 ARl A HAE M A ifie 3t DOR L IR & i B i 4544 . H
i, RELH 30 JiAah B PRI, 12— AR RO, AR IR E AL AR L X R R A K
RZ 8], AT AMLEREREH, RN D i o B b 23 1 32 P 5l 4 75 M oo 2 1 356 R A
B2 79 1.7%, Ferp 5l o BUEK 7R B HAt I 21 82 (R R ) 22 10 2009 2.6 12 B 3T 3R 455 7 35 40 09 8000
J3~9000 £ Ji N, X0f B H SR OB AR S TT A R . I, MRS L BT SN
b P B IMLAREAT B SN 1 DX A — IO B B 8 3k T A P

2.2. MER MY FHLE

2.2.1. o-¥oFRIG B AT 53 FHLEI
o- T, T o BEARERM RS ER S o BRE AR BERD BEE . o BRE
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PIFRAL T 16 5 et , JEERHSIT N 5'-Cyl-yal-02-01-6-3', BEASEIN Jr Btz K2 30 kb, 752
OEEER 24 a BREEARER, ML 2 4D o BREAFEFR — Qo BRI E SRR, K a-tirhigt
M7 4: a0 M HEETT A o + HPETM[9]. a0- TR HT 2 4 a-BREE AR LR GRK, o + -
WITRAR 1A a-BRER A SRR A A B R [10] . ARYE o-PRER 128 R R AR BB AR B, ORI ik
G 7t N T P e i B e e o

2.2.2. p-M G HR M EY 43 F AL

B-HHHETT L, YT pBREE AR RUR AR SRR, WIS B B BRER A KEE 1 & A R Bk . p-ERE
BT 11 SYetafhRg, MAROAK ESH 1A f-EREARER, HERHFIRT N 5-6-Gy-Ay-yp-
O-p-3', BEANFEIN Fr B A K2 40 kb IR oK 50 A BO-S AN p+-3th 3 PR, Hirh pO-sh 3T T p S
BTG pr-HFi T LA RUD R S, N B BRE LR B A8 .

3. MAMRSFHE
3.1 HRMR

RN 2022 4 1 H~2023 4 12 AFEIRBEAFEEE 5011 T 12 A 7= RH 118 T e b rb g 33 1 35 DR 57 25 1)
ZARIRE A Th R ZE I 208 S LR AR 3L 2734 AT U %, “PIJ4ERS 34.27 +5.52 (20~58) % » 2 FH HITE R
MAr%E 7 GiERE=RR) .

3.2. WIS {LER

b LA TR R B 1 71 A6 5 R A U k) 5 R Y e AR IR A A IR m] $243) s PCR 47 394 (bt
MIRTT MGO6+). B Dbl HIIKAX. 1HIRIBH . . Bliess.

33. B

3.3.1. SMEAMERARE K 2 DNA 2B
& EDTA BUst I BRI, Bz & Mo Em 2 ml, ZREERS, B 4C~8CH)
VKA ORAT & o AT A2 1L DNA (R H2EUIAFE 7 4% 42 BRI R AR 4 AR A BR 2 =] S Ak i A% B 4 Bk 71
Vi FREAT R EL
3.3.2. PCR #/ 1t
I B R A o T I PCR F7 3G )N AEBR R a-HiHp i3 1L PCR 43 [ MR -
W PCR ¥ 3 S N, FRAF bR, 5000 rpm 250 10 2, ZRJG AN 4 ul, $% 25 uL itk &R
BEATRA RS 1),
50°C 15min
95°C 10 min

94°C 1 min
55°C 30s :|~350ycles
72°C 30s

72°C 5 min

Figure 1. Amplification flowchart of 25 uL reaction system

Bl 1. 25 uL R R R HERIZE

3.3.3. R&EB o-#ich;EF M PCR 3 A YR RS R Sk
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BEAT HLUK(90 V, 40 min). HIKEE A5, I B R R R G SS

3.3.4. JERREE o 0 p-HuPIE R PCR #1924 32

O L 15ml 08, BMAREFEAS S, AN AW 5~6ml; @ BUHRNFEAY 5 ¥ PCR 4157
P16 uL)mE AHIFRIFE R © B OEFH/KEIN 10 min FHUH:; G MANRATH 43°CAH3 1.5h L
EOR#E 4h); @ HL50mI B0 B K 40ml, BT AR HBUKIBHATE 43°C, & @AXTIR R
il

3.3.5. dEGRLE! o 70 p- M M PCR T MAX G REREE

BORR SIS, FR IR 08, BOE R, B B, 43°CHEE 15min. #% A ¥: POD =2000:1
BLH A, IRERRIFE 30min, FRWER. ABRERE 2 K, &K 4min. H CRERME 1~2
min,  [F] s O i) S L (A (TR FROR B O ) o R IR AR IR T S (0 P ' 2 (7 10 min JE SR 45 R .
3.4. LERFIBR
3.4.1. FREE! o-HirPIG R PCR 41 P4 RE BT H ik 45 R B

HRAE G 2T -1 HifE T AL PCR 47 384 7 Wy I H Kk i T80 AR AR e B B F ok 4 SR n

1) HIK SR S Y X ROC R U 1.

Table 1. Correspondence between electrophoretic bands and genotypes of al-

pha thalassemia with deletion type
=1 BRRE o- MR AR FH SEEBN M X RE

e PR Y AR
-a3.7 2051 bp
aa 1826 bp
-a4.2 1645 bp
--SEA 1306 bp

2) IEH: RFEA A — 2% 1826 bp 1 IEH &7 .

3) BRRIE T WIRAR BRI SAP KA, —NIERN 1826 bp 77, %N AR
i, MG AR R R AT

4) BRRALG T HERERRIFEA RA — %8R MA, TIEWW, W AMHRER A5 T .

5) MEHRRIRET: HEEREARRIFEARBFNN, Rl FE R, TEIER T W4 R X
R B N E AT

3.4.2. JEBREE o MR POR - HF= 4IRS 4 B 5 25 S0
Wi AR 2 2.

Table 2. Sequence of probe arrangement on membrane strips of non delegated
alpha thalassemia
= 2. JEBRKE o PG R MRS FIRSTHETIIRF R

QSN CSN WSN Gy
QSM CSM WSM oT
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PR R 2% 1 BT € 17 B S DO AT B AR K B R AL
3.4.3. p-HIFRG R M PCR 4 /=Y 4% B fa 45 SR ¥
JE 5% EAREFHEFIINT a0 3.

Table 3. Sequence of probe arrangement on S-thalassemia membrane strip

%= 3. p-H i MAR S EEREHHETIINF 3

41~42N 654N —28N 71~72N 17N PEN 31N 27/28M
é =}
41~42M 654M —28M 71~72M 17M PEM 31M IVS-I-IM ﬁﬁﬁi
i
43M -32M —29M -30M 14~15M CAPM IntM 1VS-1-56M

e LB mdR)E— TR NOVIER, MR,

R M58 2% b B b £ P 57 B S ORI A7 B (R R LA R
3.5. GiitESH

Guit2E s AR A Excel BXPEAT SPSS 26.0 FAT AT Gi it 4T -
4, R
4.1. b i B EZEF A=

AU FEILNT 2734 A B EFEAGHEAT TAM, 5 R EIR, 15 433 4 B R AIET 17 Hh i 23 1M 548
LN, A EE N 15.84% (433/2734); HARGINH a-Hi 7T B 317 B, K HIEA 11.59% (317/2734); 15
M p-Hh 7T 3 100 ], A& H 2 3.66% (100/2734); o Hf& p-Hi7% 16 1, #6Hi% 0.59% (16/2734).
4.2. o- ¥ PG R MEFEB R S HIER

FERTIN H 1Y) 433 GIAFEM ST BE R RE AR T, -3 30 317 1], /5 73.21%, A0HE 12 Pk R RAZ KA,
HA R E R a- b PR RZRAL PL--SEA N (7 44.79%), H UG a-3.7 (1 27.13%); SR o- i 77 58 AR L
IR LL aCSa NE( 6.94%), H KN oWSa (7 6.62%), W.7% 4.

Table 4. Distribution and composition ratio of genotypes of 317 cases of alpha

thalassemia
= 4.317 5 a- oI R IME R B 5370 R H A Ak EE
FHR K& (n) ()5 =4

--SEA/oo 142 44.79
-a3.7laa 86 27.13
-04.2/o0. 30 9.46
aaloCSa 22 6.94
aoloWSa 21 6.62
aalaQSa 7 221
-a3.7/-a3.7 3 0.95
--SEA/-03.7 2 0.63
--SEA/oWSa 1 0.32
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Bk
-03.7/-04.2 1 0.32
-03.7/aCSa 1 0.32
-ad.2lo\WSa 1 0.32

43, p- e MEEB L S IER

X TUAIE 70 3RS H 100 Bl H7 p-sh 3T AL R FIREAS, FBALFE 8 ML AR RAY, HATERTA p-Hh
FRA R, BRI RA Ll i E i je CD41-42, 1A% 41.00%, K& CD17, &% 24.00%, W% 5.

Table 5. Distribution and composition ratio of genotypes of 100 cases of S-

thalassemia
= 5. 100 5 p-# i B M A FE 57 R E AL
FeH A & (n) Rk b
CD41-42 41 41.00
CD17 24 24.00
1VS-11-654 12 12.00
-28 7 7.00
BE 6 6.00
CD71-72 5 5.00
-29 4 4.00
CAP 1 1.00

4.4. o B3 p-0PBEMERBE R SHER

o & I -t g ST L R B AR A 16 9], (045 9 MR & RAR KA, 32 DL --SEA/aaBCD1T (25.00%)
--SEA/aafCD17 (18.75%). --SEA/aaf654 (12.50%)F1-63"/aafCD17 (12.50%) 4 3k [K 528 K AU Ry W,
AT T o &I p-HbH i 32 i 2L D8 PH 1 R 35 1) 68.75%. D3¢ 6.,

Table 6. Distribution and composition ratio of genotypes in 16 cases of alpha
complex beta thalassemia

3% 6.16 fil « & - MEEE 57 R AL

e TPk H#(n) )54z
--SEA/a0fCD17 4 25.00
--SEA/00fCD41-42 3 18.75
--SEA/a0fIVS-11-654 2 12.50
-a3.7laafCD17 2 12.50
--SEA/a0fE 1 6.25
-03.7laafCD41-42 1 6.25
-a3.7laafE 1 6.25
-04.2/aafCD41-42 1 6.25
aalaCSop-28 1 6.25
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5. i71ig

Ho AR I AR BT, bR Y PR BRI AL (Y B R AR, TR AR AR R R
DRI Y R A IX, F R DL o - W, B — E R o A e, FERE R R
PAWE T Hi X R0 2R e e o AR B ARARAE o- PR I PT 20 E Ib . b e e BUAN Y, p-dhrhig2g
Moy NER AL, R BRI EE B, SR E A R 3 A7 7E — & MR ZE R DRl R i i s 7 8 5 ik
A7 b B 07 2 Rk G EE AR TR A ) LI HH AR, TR ek SR AL 2 (1 22 5% G A IR [ B A 88 s R AR N TR R
H A% T T L R ST IE AR A A AR v, BRI A2 Woe T By e B A 3T )L AR B AR
ONEEEL, R A A IR L A R DX R b r A B A0 R A2 W R v i N R B R 7T
R LA AR R B B R S AR AW A 1T R AR DX by o 2 i ) 3 R 9 AR A K R A AR
AT fRiB AL & W8 182 A Az Wit 78 SIS ks .

AW TN 2734 1 s NFEHME i tth Hh ¥ 22 100 S DR RS &5 SR 7, 57 B g 28 if SR B DR A 433 491
(15.84%), b o-HirpiEZT A 317 $1(11.59%), A-HirbiEZiM 100 41(3.66%), a & & p-HirbifE7T i 16
1511(0.59%), FE/RAH X a-Hb AT A0 FIHE S R A p-H g T I v, HL UL a-dth iAo, 5 Lai Z5[11]
FOE R o- 3t P HE T IS R T p- bR Mm 2R L. o- MR 2 M SAG Y 12 AL AR AL, DL--SEA
FER R ECAH UL, 5 - MR RS 1 44.79%, HUKON-03.7 (27.13%)- -a4.2]aa (9.46%), 1X 5 4.
J7AR 2 R R R RO 1) oot A B I DR S AR IS R oy AT —B[12] [13] 0 -y Hh i B i Jae PRI 0 485 SR 43
Frigos, LRI H 8 FhIL Je ARk A, FH DL CD41-42 (41.00%). CD17 (24.00%)F1 IVS-11-654 (12.00%)
N, X SHINAEEE[SHIE 1)) PR 5 . SRR S [LA140E IR I 6 XN A i AR AL T 5 5 1
FLARAE[12] [1S]HRIE ) PG 1 € B 3 PRI XA — 8 22 5, mT Wt i 3 100 5 R A 8 R R A A7 AE — o8
IR ZE o o BE p-Hirfilg 2T i B LA 16 4, LAl o R G RARHKAL. DI--SEA H 4 CD17 #
CD41-42 Kb %, HE &R M G B s~ — AR L R4l o B0 p-H R g 37 if R e
o

b o A R B AN E R R N NPT R, SR RER SR E N, HH
RO T4 A X I R 8 97 IE R A A AR @7k, RIR TRy o B A 2 ) L AR AR ONE L, AHER
WG A3 AT T ) PG bR X bt A i 7 I ) 35 DR 9 AR 2R S R AR AR, AR X I L i B e T
FERTEWHR L T IS E R .
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